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GLOBALIZATION FRAMEWORK FOR
PROVIDING LOCALE-SPECIFIC SERVICES

USING CLIENT-SIDE SCRIPTING
LANGUAGES

BACKGROUND OF THE INVENTION

The present invention generally relates to dynamic web
page generation and more specifically to techniques for pro-
viding locale-specific services for client-side processing of
documents.

The Internet 1s used globally. Web pages are accessed by
many users who understand many different languages.
Because of this, 1t 1s desirable to present web pages to users 1n
their preferred language. For example, a user who downloads
a web page in France may want their web page to be displayed
in French; a user who downloads the same web page 1n the
United States may want their web page to be displayed in
English.

Traditionally, locale-specific contents are rendered on the
server side. For example, when a request 1s received for a web
page, the server renders a web page mto a certain language
and sends the result to the client. Other locale-specific opera-
tions that may be performed include data formatting, linguis-
tic sorting, etc. If many web pages that require these render-
Ings are being requested, the server may become overloaded.
Accordingly, the efficiency and speed of serving web pages 1s
degraded.

Accordingly, 1t 1s desirable to provide client-side process-

ing of locale preferences for displaying web pages and other
documents.

BRIEF SUMMARY OF THE INVENTION

Embodiments of the present invention generally relate to
providing locale-specific services for client-side processing,
of documents. In one embodiment, a method for providing a
locale-specific module for client-side processing of docu-
ments 1s provided. The method includes intercepting a
request at a server from an interface located at a client. The
request may be a hypertext transfer protocol (HTTP) request
from a web browser.

The server determines locale preferences from the request.
For example, a request may include a list of locales that are
preferred by a user. The server then determines a locale-
specific module for the locale preferences. The preferences
may be a location, such as Britain, a language, such as
English, or a location and language, such as British-English.
For example, if the locale preference 1s British-English, then
a locale-specific module for British-English 1s determined.
Additionally, logic may be used to determine a best match for
a locale preference 1f the locale 1s not offered by locale-
specific modules or a default locale-specific module may be
determined.

The locale-specific module 1s then sent to the client. The
interface may use the module to provide locale-specific ele-
ments when executing scripts received in documents from the
server. The scripts are executed at the client side and the
locale-specific elements are determined and displayed 1n the
documents. In one embodiment, a web page may be returned
to the client that includes one or more scripts. The scripts are
executed and access the locale-specific module in order to
provide locale-specific elements on the web page.

In one embodiment, a method for providing locale-specific
services for client-side processing of documents 1s provided.
The method comprises: intercepting a request for a document
at a server from an iterface at a client; determining a locale
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2

preference from the request; determining a locale-specific
module for the locale preferences; and sending the locale-
specific module to the client, wherein the interface uses the
module to display locale-specific elements according to the
locale preference of the interface when executing a script
received 1n the document from the server.

In another embodiment, a system for providing locale-
specific module for client-side processing of web pages 1s
provided. The system comprises: a client comprising an inter-
face configured to send a request for a document and to
display the document using scripts included 1n the web page;
and a server configured to recerve the request and including a
locale-specific determiner configured to: determine locale
preferences from the request; determine a locale-specific
module for the locale preferences; and wherein the server 1s
configured to send the locale-specific module to the client,
wherein the interface uses the module to display locale-spe-
cific elements according to the locale preferences of the inter-
face when executing a script recerved 1n the document from
the server.

In yet another embodiment, an information storage
medium having a plurality of inst providing locale-specific
services for client-side processing of documents 1s provided.
The steps include: intercepting a request for a document at a
server from an interface at a client; determining a locale
preference from the request; determining a locale-specific
module for the locale preferences; and sending the locale-
specific module to the client, wherein the interface uses the
module to display locale-specific elements according to the
locale preference of the interface when executing a script
received 1n the document from the server.

A Turther understanding of the nature and the advantages of
the inventions disclosed herein may be realized by reference
of the remainming portions of the specification and the attached
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a block diagram of a system for providing
client-side locale-specific services according to one embodi-
ment of the present invention.

FIG. 2 depicts a more detailed embodiment of system
according to one embodiment of the present invention.

FIG. 3 depicts a simplified flowchart of a method for deter-
mining a locale-specific module according to one embodi-
ment of the present invention.

FIG. 4 depicts a sitmplified tlowchart of a method for client-
side processing of a locale-specific module according to one
embodiment of the present invention.

FIG. 5 shows an example of code for a web page and
examples of locale-specific modules according to one
embodiment of the present invention.

FIG. 6 depicts a simplified flowchart of a method for deter-
mining a locale-specific module according to one embodi-
ment of the present invention.

FIG. 7 1s a simplified block diagram of data processing
system that may be used to perform processing according to
an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 depicts a block diagram of a system 100 for provid-
ing client-side locale-specific services according to one
embodiment of the present invention. As shown, a client 102
and server 104 are included in system 100. Although client
102 and server 104 are shown, 1t will be understood that there
may be multiple instances of client 102 and server 104. Also,
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other elements of a network or Internet have been omitted
from system 100 but a person skilled 1n the art will appreciate
clements used 1n the communication between client 102 and
server 104.

Client 102 1includes any device configured to communicate
with server 104. For example, client 102 may be a personal
computer, a laptop computer, workstation, personal digital
assistant (PDA), pocket PC, or any other computing device.
In one embodiment, client 102 1s connected to a network,
such as the Internet, and can send requests that are processed
by a server 104.

Client 102 may use an interface 106 in order to request
documents from server 104. A document may include infor-
mation that 1s used to display a page. For example, a web page
may be written 1n a language, such as HyperText Markup
Language (HTML), wherein HTML code for the document 1s
used to display the page. The documents may include execut-
able scripts, for example, Dynamic HTML (DHTML),
VBscript, etc. may be used to provide the executable scripts in
the documents. The scripts are configured to be executed by
client 102 when the page 1s displayed. The use of scripts 1n
documents 1s well known 1n the art. The term web page will be
used below; however, 1t will be recognized that a web page
may be any document that can include executable scripts,
such as a spreadsheet, word processor document, etc.

Interface 106 may be any software application, such as a
graphical user interface, web browser, etc. In one embodi-
ment, interface 106 may request web pages from a website as
1s known 1n the art. The requested web page 1s then routed
from server 104 to client 102 for display on interface 106.

Server 104 1s configured to serve the web pages to interface
106. As 1s well known 1n the art, an HTTP request may be sent
using a uniform resource locator (URL). The HTTP request s
received at a server 104, which 1s configured to serve a web
page to interface 106. Further details of the interaction
between client 102 and server 104 used to serve documents
that are displayed on 1nterface 106 will not be described as it
1s well known 1n the art.

Server 104 determines any locale preferences 1n a request
received from client 102. In one embodiment, the locale pret-
erences are prelerences that are set in interface 106. For
example, the locale preferences may indicate a preferred
locale or language. The preferences may be alocation, such as
Britain, a language, such as English, or a location and lan-
guage, such as British-English. The locale preferences may
also be preferences for any kind of formatting—ifor example,
the locale preference may indicate 24 hour time display 1s
preferred. These locale preferences may be found 1n a header
of the request such as an HI'TP request header. For example,
English, French, etc. may be listed 1n the request as the locale
preferences.

Server 104 then determines a locale-specific module that
corresponds to the locale preferences. For example, a locale-
specific module may be provided for English, French, and any
other locales. Depending on the locale preferences, a locale-
specific module 1s determined and sent back to the client 102.

The locale-specific module 1s stored and when the web
page 1s displayed by interface 106, scripts 1n the web page are
executed. The scripts use the locale-specific module 1n order
to display elements of the page. The elements on the page are
locale-specific and correspond to the locale preferences of the
interface 106. For example, 11 the locale preference of inter-
face 106 1s French, then certain elements of the web page may
be displayed 1n the French language. Other operations that
may be performed are locale-specific formatting. For
example, the date and time may be formatted difierently for
different locales. In one example, some international coun-
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tries format their dates as year/month/day while other coun-
tries format their dates as month/day/year. Depending on the
locale, locale-specific modules 206 may be configured to
output the correct date/time format. Further, the time may be
outputted erther 1n a 12-hour or 24-hour clock format. Basi-
cally, any operations that are based on a locale can be per-
formed.

FIG. 2 depicts a more detailed embodiment of system 100
according to one embodiment of the present invention. Server
104 includes a run-time module 201 and a build-time module
203. Run-time module 201 1s configured to process requests
from client 102 in order to determine a locale-specific module
206 for sending to client 102. Build-time module 203 is
coniigured to recerve user definitions in order to create locale-
specific modules 206. Locale-specific modules 206 may then
be stored 1n a storage device 204 for access by run-time
module 201. The process for displaying web pages using
locale-specific modules 206 will be described first followed
by the process of creating locale-specific modules 206.

As shown, requests are sent from client 102 for a web page.
User-preference locale determiner 208 of run-time module
201 intercepts the request and 1s configured to determine a
locale-specific module 206. As discussed above, user-prefer-
ence locale determiner 208 determines the locale preferences
from the request. From these locale preferences, a locale-
specific module 206 from storage device 204 1s retrieved. The
methods of determining a locale-specific module 206 will be
described in more detail below. These methods include deter-
mining a match for the user preferences, but 1f a match 1s not
determined, determiming a best {it locale-specific module 206

or a default locale-specific module 206. Once a locale-spe-
cific module 206 1s determined, 1t 1s sent to client 102.

In one embodiment, a user may set user preferences using,
interface 106. For example, interface 106 may include an
option or preferences settings where a user can set their pre-
terred locale. If the user does not set a preferred locale,
interface 106 may have a default locale that it 1s set to. In one
embodiment, a user may set many locales 1n a list of the
preferred locales.

In one embodiment, the above user preferences for inter-
face 106 may be different from locale preferences that are set
in an operating system. For example, client 102 may be run-
ning an operating system, such as Microsoit Windows. The
operating system may have one set of locale settings and
interface 106 may also include another set of locale settings.
The settings for interface 106 are usually set by a user accord-
ing to their preference. For example, many users may be using
client 102. Each separate user may, however, have different
locale preferences. The users can then set the locale prefer-
ences 1n 1iterface 106. Thus, the preferences in interface 106
may be more tailored to a user using iterface 106. The
settings of the operating system, however, are often hard to
access and change. These settings also are typically not sent to
a server 104 with a request for a web page.

When a request 1s sent for a web page, the preferences of
interface 106 are sent with the request. For example, an HTTP
Accept-Language header may include entries that indicate a
list of locales as set 1n the locale preferences of interface 106.
This request 1s sent and intercepted by run-time module 201.

When client 102 receives locale-specific module 206, it
may be stored 1n, for example, a cache. Once locale-specific
module 206 1s sent to client 102, requests with the same user
preferences do not need to be processed by run-time module
201 1f the correct locale-specific module 206 has already been
sent to client 102. Client 102 can just refer to the same
locale-specific module 206.
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When interface 106 receives the requested web page, the
web page may include scripts that are executed when the web
page 1s displayed. For example, using dynamic HITML
(DHTML), VBScript, or any other language, scripts, such as
javascripts, VBscripts, plug-ins, etc., may be embedded 1n a
web page. The scripts are executed when the page 1s mitially
displayed. Also, the scripts may be executed thereaiter while
the page 1s being updated. For example, 11 the page 1s con-
tinually updated, then the scripts may be executed over a
period of time while the page 1s being displayed.

In one embodiment, when the script 1s being executed, a
script processor 208 accesses locale-specific module 206 1n
order to display locale-specific elements for the page. For
example, when an element 1s encountered on the page, script
processor 208 determines a value that should be displayed for
the element. In one example, 11 an element 1s a log-1n tag, then
locale-specific module 206 indicates that for this locale, the
word “log-1n” should be displayed for the tag. This 1s because
the locale preference of the locale-specific module 1s English.
The script processor 208 retrieves the value and displays 1t on
the page 1n mterface 106.

FIG. 3 depicts a simplified flowchart 300 of a method for
determining a locale-specific module according to one
embodiment of the present invention. In step 302, user pret-
erence locale determiner 202 intercepts a request from client
102. In one embodiment, an HITTP request may be sent 1n
order to download a web page from a web site. Server 104
receives the request and 1s configured to process the download
request.

In step 304, the request 1s analyzed to determine locale
preferences so that the browser i use 1s used to send a
request. In one embodiment, the HTTP request, and specifi-
cally the HI'TP Accept-Language header, may be analyzed.
In one example, the header may include the entries: zh-HK,
FR-BE; q=0.8, es; g=0.7. In the header, FR-BE may corre-
spond to the locale French-Belgium. This means that this
locale 1s the French language spoken in Belgium. Also, es
may be the Spanish language and zh-HK may be the Chinese
language as spoken 1n Hong Kong. Thus, the user preference
1s Chinese-Hong Kong and then French from Belgium. The
g-value after each language indicates the user’s preference for
that language on a scale o1 0.0 to 1.0. This value may be used
to determine which locale 1s most preferred for the user.

In step 306, a locale-specific module 206 that best fits the
locale preferences 1s determined. For example, locale-spe-
cific modules 206 stored in database 204 may include the
following definitions for English (en) and French-Belgium
(FR-BE). A locale specific module 206 for Chinese-Hong
Kong 1s not found. But, because FR-BE 1s matched, then 1t 1s
determined that this locale-specific module 206 best fits the
locale preferences. As will be discussed below, fallback logic
may be provided that determines a locale-specific module
206 1f no direct matches are found.

In step 308, the locale-specific module 206 1s sent to client
102.

FIG. 4 depicts a simplified flowchart 400 of a method for
client-side processing of a locale-specific module 206
according to one embodiment of the present imnvention. In
402, locale-specific module 206 1s received at client 102. In
step 404, locale-specific module 206 1s stored at client 102.
For example, it may be stored in a cache or any other easily
accessed storage area 1n client 102 or in an area accessible to
client 102.

In step 406, when a script 1s run for the web page and a
locale-specific element 1s found, locale-specific module 206
1s accessed to determine a locale-specific term for the ele-
ment. For example, locale-specific module 206 may include a
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list of labels and terms. The labels may correspond to labels
found 1n software code used for displaying the page. As 1s
well known 1n the art, a language, such as HIML, may be
used to write code for a web page. The code 1s used to display
the web page. For example a login label may be included 1n
the code. When a script 1s run and that label 1s encountered in
the code, the label 1n locale-specific module 206 1s deter-
mined. The term for that label 1s accessed and outputted for
the label on the page. Accordingly, because locale-specific
module 206 corresponds to the locale preferences of the inter-
face 106, the terms found in locale-specific module 206 can
be outputted for labels for the webpage. Thus, generic labels
may be used 1n writing web pages. Then, locale-specific terms
in the locale-specific module 206 are outputted for labels of
the webpage. Thus, generic web pages may be written and
then may be customized based on the locale-specific modules
206 that are prowded to client 102.

Accordingly, in step 408, the locale-specific term 1s then
outputted 1n the web page on interface 106.

In sum, because locale-specific modules 206 are sent to
client 102 and used to output pages, there 1s no dependency on
browser interpreters or underlying platforms or operating,
systems. Rather, scripts found 1n a page returned from server
104 are executed and used to output the locale-specific ele-
ments. Therefore, the locale behavior 1s consistent regardless
of the type of interfaces 102 used and 1s fully configurable
using run-time module 201.

FIG. 5 shows an example of code for a web page 502 and
examples of locale-specific modules 206 according to one
embodiment of the present invention. As shown, code for a
web page 502 includes three labels: <label 1>, <label 2>, and
<label 3>. These labels may be written in dynamic HTML. As
1s known 1n the art, the code may be used to display a web
page on interface 106.

A script embedded 1n web page 502 may be executed and
call a stored locale-specific module 206. In one embodiment,
depending on the locale preferences of mterface 106, one of
locale-specific module 206-1 or locale-specific module 206-2
may be sent to client 102. Depending on which locale-specific
module 206 1s stored, the output for web page 502 on intertace
106 may be different.

For example, locale-specific module 206-1 may be for the
English language locale and locale-specific module 206-2
may be for a Chinese language locale. As shown, for <label
1>, <label 2>, and <label 3>, three different English words
are provided in locale-specific module 206-1. In locale-spe-
cific module 206-2, for <label 1>, <label 2>, and <label 3>,
three different Chinese words are provided. Thus, depending
on which locale-specific module 206 has been sent to client
102, different words will be displayed for <label 1>, <label
2>, and <label 3> 1n web page 502 when scripts embedded 1n
web page 502 are executed.

In one embodiment, locale-specific modules 206 may be
delta files. The delta files contain only the changed elements
that will be recombined on the top of base resources during
run-time to achieve the customized behavior. This approach
climinates data duplication, and retains customized defini-
tions during application upgrades. The delta files include only
the changed elements. For example, a customization may
need to modily the name of a particular user-interface label
but leave the other labels unchanged. In this case, the deltafile
would contain only the definition of the changed label.

As mentioned above, the locale preferences for a request
may not exactly match a locale for locale-specific modules
206 stored 1n storage device 204. Accordingly, embodiments
of the present mnvention provide fallback logic that 1s used to
determine the best fit for a request. FIG. 6 depicts a simplified
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flowchart 600 of a method for determining a locale-specific
module 206 according to one embodiment of the present
invention.

In step 602, locale preferences are determined for the
request. As mentioned above, locale preferences may be set
by a user 1n interface 106.

In step 604, 1t 1s determined 1f a locale-specific module 206
matches any of the locale preferences. For example, 1
English 1s defined as the locale preference, 1t 1s determined 1f
a locale-specific module 206 corresponds to the English
locale. The locale preferences may be even more defined than
just a locale, such as the locale preferences maybe define a
locale such as British-English, Australian-English, Ameri-
can-English, Canadian-English, etc.

In step 606, if there 1s a match, 1n step 608, a locale-specific
module 206 that matches the most preferred locale prefer-
ences 1s sent to client 102. In the case where a list of locale
preferences are sent, the locale-specific module 206 that
matches the highest or most preferred locale preference 1s
sent first. If the first or most preferred locale pretference 1s not
available, then the next highest locale-specific module 206
that matches a locale preference 1s sent, and so on.

If a match 1s not found, 1n step 610, 1t 1s determined 11 any
related locale-specific modules for the locale preferences 1s
available. For example, if the request specifies British-En-
glish 1s preferred, and British-English 1s not available 1n a
locale-specific module 206, then other related locale-specific
modules 206 may be determined, such as American-English,
Canadian-English, Australian-English, etc. This may be pre-
ferred 1n that although the locale may be different for terms
associated with locale-specific module 206, they may be
similar enough that 1t will be more helptul for the user to see
these terms rather than a totally different locale than that
recited 1n the locale preferences.

In step 608, 1t 1s determined 11 any related locale-specific
module 206 i1s determined. It one 1s determined, then the
related locale-specific module 206 1s sent to client 102.

If a related locale-specific module 206 1s not found, at step
616, a default locale-specific module 1s sent to client 102. The
default locale-specific module 206 may be from any locale.
For example, it may default to a most popular locale that 1s
determined. This ensures that the locale-specific module 206
1s returned and can be used to display elements on a web page
on interface 106.

The process of creating locale-specific modules 206 will
now be described. Referring back to FIG. 2, a build-time
module 203 1s provided that serves as the interface for gen-
erating/customizing locale-specific modules 206 for integra-
tion into run-time module 201.

In one embodiment, locale-specific modules 206 are for-
matted such that a scripting locale, such as javascript or
VBscript, can access the files 1n order to display elements.
Modules 206 may be generated as delta files for run-time
integration. In one embodiment, generation of the modules
206 may be ditficult for a wide variety of users because the
development of modules 206 would require knowledge of a
scripting language. Accordingly, an intermediate language
that may be widely known 1s provided such that a user can
provide user definitions in the mtermediate language.

In one embodiment, an mdustry standard XML location
interchange file format (XLIFF) 1s used as the intermediate
language. Other language may be used also, such as any
XML-based language, HITML, etc. The intermediate lan-
guage 1s helptul because 1t 1s a universal language that may be
known to many users. It 1s also easier to work with than a
native scripting language.
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In one embodiment, users may provide user definitions 1n
the intermediate language. Build-time module 203 receives
the definitions at intermediate language receiver 210. Inter-
mediate language receiver 210 provides an mterface that can
beused by auser in order to enter 1n the intermediate language
definitions.

Locale-specific module builder 212 receives the user defi-
nitions and 1s configured to create locale-specific modules
206. In one embodiment, locale-specific module builder 212
converts XLIFF to javascript. In one embodiment, javascript
resource liles and delta files are created for locale-specific
module 206. The locale-specific modules 206 that are gener-
ated are configured to be accessed by scripts embedded 1n
web pages that correspond to the modules 206. Accordingly,
it 1s easy to extend user defimitions that are provided for
locale-specific modules 206 using the intermediate language
format.

Embodiments of the present invention provide many
advantages. For example, because locale-specific operations
are off-loaded to client 102, servers 104 are freed to perform
other services. This may speed up the processing of requests
at a server 104 and also eliminates server congestion. Also,
because locale preferences of interface 106 are used to deter-
mine a locale for a user, the web page outputted are based on
the locale determined and may be more accurate as to the
user’s desires. This 1s different than using an operating system
locale preference. Further, with the growing use of scripts
embedded 1n web pages, the use of which are executed on the
client side, 1t 1s desirable for a client side solution for provid-
ing locale-specific information.

Conventionally, 1f a script was configured to output content
in a locale that was not supported by client 102, then an error
would be returned. For example, the operating system may
have then needed a language pack to be mnstalled, but i1 that
language pack was not installed, the javascript returns an
error for the web page. Using embodiments of the present
invention, however, a best fit or default locale 1s used to output
clements on a web page. Thus, errors are avoided and a web
page 1s displayed.

FIG. 7 1s a simplified block diagram of data processing
system 700 that may be used to perform processing according,
to an embodiment of the present invention. As shown i FIG.
7, data processing system 700 includes at least one processor
702, which communicates with a number of peripheral
devices via a bus subsystem 704. These peripheral devices
may include a storage subsystem 706, comprising a memory
subsystem 708 and a {ile storage subsystem 710, user inter-
face mput devices 712, user interface output devices 714, and
a network interface subsystem 716. The mput and output
devices allow user interaction with data processing system
702.

Network interface subsystem 716 provides an interface to
other computer systems, networks, and storage resources.
The networks may include the Internet, a local area network
(LAN), a wide area network (WAN), a wireless network, an
intranet, a private network, a public network, a switched
network, or any other suitable communication network. Net-
work interface subsystem 716 serves as an interface for
receiving data from other sources and for transmitting data to
other sources from data processing system 700. Embodi-
ments of network interface subsystem 716 include an Ether-
net card, a modem (telephone, satellite, cable, ISDN, etc.),
(asynchronous) digital subscriber line (DSL) units, and the
like.

User interface mput devices 712 may include a keyboard,
pomnting devices such as a mouse, trackball, touchpad, or
graphics tablet, a scanner, a barcode scanner, a touchscreen
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incorporated into the display, audio input devices such as
voice recognition systems, microphones, and other types of
input devices. In general, use of the term “input device” 1s
intended to include all possible types of devices and ways to
input information to data processing system 700.

User interface output devices 714 may include a display
subsystem, a printer, a fax machine, or non-visual displays
such as audio output devices. The display subsystem may be
a cathode ray tube (CRT), a flat-panel device such as a liquid
crystal display (LCD), or a projection device. In general, use
of the term “output device™ 1s intended to include all possible
types of devices and ways to output information from data

processing system 700.

Storage subsystem 706 may be configured to store the
basic programming and data constructs that provide the func-
tionality of the present invention. For example, according to
an embodiment of the present invention, software modules
implementing the functionality of the present invention may
be stored 1n storage subsystem 706. These software modules
may be executed by processor(s) 702. Storage subsystem 706
may also provide a repository for storing data used in accor-
dance with the present invention. Storage subsystem 706 may
comprise memory subsystem 708 and file/disk storage sub-
system 710.

Memory subsystem 708 may include a number of memo-
ries including a main random access memory (RAM) 718 for
storage of instructions and data during program execution and
a read only memory (ROM) 720 in which fixed instructions
are stored. File storage subsystem 710 provides persistent
(non-volatile) storage for program and data files, and may
include a hard disk drive, a floppy disk drive along with
associated removable media, a Compact Disk Read Only
Memory (CD-ROM) drive, an optical drive, removable media
cartridges, and other like storage media.

Bus subsystem 704 provides a mechamsm for letting the
various components and subsystems of data processing sys-
tem 702 communicate with each other as intended. Although
bus subsystem 704 1s shown schematically as a single bus,
alternative embodiments of the bus subsystem may utilize
multiple busses.

Data processing system 700 can be of varying types includ-
ing a personal computer, a portable computer, a workstation,
a network computer, a mainframe, a kiosk, or any other data
processing system. Due to the ever-changing nature of com-
puters and networks, the description of data processing sys-
tem 700 depicted in FIG. 7 1s mtended only as a specific
example for purposes of illustrating the preferred embodi-
ment of the computer system. Many other configurations
having more or fewer components than the system depicted in
FIG. 7 are possible.

The present mnvention can be implemented 1n the form of
control logic 1n software or hardware or a combination of
both. The control logic may be stored 1n an information stor-
age medium as a plurality of imstructions adapted to direct an
information processing device to perform a set of steps dis-
closed 1n embodiment of the present invention. Based on the
disclosure and teachings provided herein, a person of ordi-
nary skill in the art will appreciate other ways and/or methods
to implement the present invention.

The above description 1s 1illustrative but not restrictive.
Many variations of the mvention will become apparent to
those skilled in the art upon review of the disclosure. The
scope of the mvention should, therefore, be determined not
with reference to the above description, but instead should be
determined with reference to the pending claims along with
their full scope or equivalents.
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What 1s claimed 1s:
1. A method comprising:
receving, at a set of one or more server computers, a
request from an interface associated with a client device
for a web page created 1n a specific language, the web
page comprising content 1n the specific language, one or
more elements 1n a first markup language used by an
interface of the client device to display the content, and
one or more elements 1n a second markup language, the
second markup language being an intermediate non-
scripting language different from the first language;

extracting, with at least one server computer in the set of
server computers, a locale-specific preference from a
header 1n the request, the locale-specific preference 1n
the header further including one or more entries that
cach indicate a preference level for document languages;

selecting, with at least one server computer 1n the set of
server computers, a locale-specific module correspond-
ing to the locale-specific preference, the selected locale-
specific module built 1n a language supported by a script
associated with the requested web page using one or
more user-supplied definitions associating an element of
the webpage 1n the second markup language with one or
more locale-specific formattings;

sending, from at least one server computer in the set of

server computers, the locale-specific module to the cli-
ent device for storage at the client device; and

sending, from at least one server computer in the set of

server computers, the requested web page to the client
device for storage at the client device, wherein, when the
client device encounters the element of the web page 1n
the second markup language when executing the script,
the client device uses the locale specific module to deter-
mine the one or more locale-specific formattings.

2. The method of claim 1, wherein receiving the request
comprises recewving an HTTP request that includes the
locale-specific preference.

3. The method of claim 1, wherein recerving the request
comprises recerving a request for a document having one or
more document-based scripts embedded within.

4. The method of claim 3, wherein the one or more docu-
ment-based scripts comprises a javascript or a VBscript.

5. The method of claim 4, wherein the javascript or
VBscriptis executed when the web page 1s being displayed by
the interface, the javascript or VBscript using the locale-
specific module to display the web page using the one or more
locale-specific formattings.

6. The method of claim 1, wherein the locale-specific pret-
erence comprises a locale-specific preference setting of the
interface.

7. The method of claim 1, wherein the locale-specific pret-
erence comprises a location preference.

8. The method of claim 1, wherein selecting the locale-
specific module corresponding to the locale-specific prefer-
eNnce Comprises:

determinming, at the at least one server computer in the set of

server computers, whether a locale-specific module 1n a
plurality of locale-specific modules matches the locale-
specific preference; and

11 a match 1s not found, determining, at the at least one

server computer in the set of server computers, a locale-
specific module that substantially matches the locale-
specific preference 1n the plurality of locale-specific
modules.

9. The method of claim 8, further comprising 1f a locale-
specific module that substantially matches the locale-specific
preference 1s not found, determining, at the at least one server
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computer i the set of server computers, a default locale-
specific module for the locale-specific preference.

10. A system comprising:

a communications interface that recerves requests for web

pages from client devices; and

a hardware processor; and

a memory storing a set ol one or more locale-specific

modules that each enable an interface of the client

devices to perform one or more locale-specific format-

ting operations using the web pages when the interfaces

render the web pages using one or more scripts associ-

ated with the web pages, the memory further storing a set

of instructions that when executed by the processor

cause the processor to:

receive a request for a web page created 1n a specific
language from an interface associated with a client
device, the web page comprising content 1n the spe-
cific language, one or more elements 1n a first markup
language used by an 1nterface of the client device to
display the content, and one or elements 1n a second
markup language, the second markup language being
an intermediate non-scripting language different from
the first language;

extract a locale-specific preference from a header 1n the
request, the locale-specific preference in the header
turther including one or more entries that each indi-
cate a preference level for document languages;

select a locale-specific module corresponding to the
locale-specific preference from the set of locale-spe-
cific modules, the selected locale-specific module
built 1n a language supported by a script associated
with the requested web page using one or more user-
supplied defimitions associating an element of the
webpage 1n the second markup language with one or
more locale-specific formattings;

send the locale-specific module to the client device via
the communications interface for storage at the client
device; and

send the requested web page to the client device via the
communications interface for storage at the client
device, wherein, when the client device encounters
the element of the web page 1n the second markup
language when executing the script, the client device
uses the locale-specific module to determine the one
or more locale-specific formattings.

11. The system of claim 10, wherein the interface associ-
ated with the client device comprises a web browser.

12. The system of claim 10, wherein the locale-specific
preference comprises a locale-specific preference setting of
the interface.

13. The system of claim 10, wherein the locale-specific
preference comprises a location preference.

14. A non-transitory computer-readable medium having a
plurality of computer-executable instructions stored thereon,
the non-transitory computer-readable medium comprising:

instructions for recerving a request from an interface asso-

ciated with a client device for a web page created 1n a
specific language, the web page comprising content 1n
the specific language, one or more elements 1 a first
markup language used by an interface of the client
device to display the content, and one or more one or
clements 1n a second markup language, the second
markup language being an intermediate non-scripting
language different from the first language;

instructions for extracting a locale-specific preference

from a header 1n the request, the locale-specific prefer-
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ence 1n the header further including one or more entries
that each indicate a preference level for document lan-
guages,

instructions for selecting a locale-specific module corre-
sponding to the locale-specific module corresponding to
the locale-specific preference, the selected locale-spe-

cific module built in a language supported by a script
associated with the requested web page using one or
more user-supplied definitions associating an element of
the webpage 1n the second markup language with one or
more locale-specific formattings;
instructions for sending the locale-specific module to the
client device for storage at the client device; and

instructions for sending the requested web page to the
client device for storage at the client device, wherein,
when the client device encounters the element of the web
page in the second markup language when executing the
script, the client device uses the locale specific module
to determine the one or more locale-specific format-
tings.

15. The non-transitory computer-readable medium of
claim 14, wherein the instructions for receiving the request
comprises istructions for receiving an H1TP request that
includes the locale-specific preference.

16. The non-transitory computer-readable medium of
claim 14, wherein the nstructions for receiving the request
comprise instructions for recerving a request for a document
having one or more document-based scripts embedded
within.

17. The non-transitory computer-readable medium of
claim 14, wherein the istructions for determining the locale-
specific preference comprises mstructions for determining a
locale-specific preference setting of the interface.

18. The non-transitory computer-readable medium of
claim 14, wherein the instructions for selecting the locale-
specific preference for the interface associated with the client
from the request comprise:

instructions for determining whether a locale-specific

module 1n a plurality of locale-specific modules matches
the locale-specific preference;

instructions for, 1 a match 1s not found, determining a

locale-specific module that substantially matches the
locale-specific preference in the plurality of locale-spe-
cific modules; and

instructions for, 1f a locale-specific module that substan-

tially matches the locale-specific preference 1s not
found, determining a default locale-specific module.

19. The method of claim 1, wherein sending the locale-
specific module to the client device comprises sending one or
more delta files corresponding to the locale-specific prefer-
ence, the one or more delta files including only changes that
will be recombined on top of a generic formatting of the
locale-specific element.

20. The system of claim 10, wherein the processor 1s fur-
ther configured to send via the communications interface one
or more delta files corresponding to the locale-specific pret-
erence, the one or more delta files including only changes that
will be recombined on top of a generic formatting of the
locale-specific element.

21. The non-transitory computer-readable medium of
claiam 14, wherein the instructions for sending the locale-
specific module to the client device comprise 1instructions for
sending one or more delta files corresponding to the locale-
specific preference, the one or more delta files including only
changes that will be recombined on top of a generic format-
ting of the locale-specific element.
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22. A method comprising;:
sending, by a client device, a request using an interface

associated with the client device to a server computer for
a web page created 1n a specific language, the web page
comprising content 1n the specific language, one or more
clements 1 a first markup language that displays the
content, and one or more one or elements 1n a second
markup language, the second markup language being an
intermediate non-scripting language;

receiving, by the client system, the requested web page;
receiving, by client system, a locale-specific module

selected by the server computer system and correspond-
ing to a locale-specific preference extracted by the server
computer from a header 1n the request, the locale-spe-
cific preference 1n the header further including one or
more entries that each indicate a preference level for
document languages, the locale-specific module built 1n
a language supported by a script of the requested web
page using one or more user-supplied definitions asso-
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ciating an element of the webpage 1n the second markup
language with one or more locale-specific formattings;
and

rendering, by the client system, the web page for display on
a display device using the interface wherein upon
encountering one or more elements of the web page 1n
the second markup language when executing the script,
using the locale-specific module to determine the one or
more locale-specific formattings.

23. The method of claim 1, wherein the one or more locale-

specific formattings include date or time formatting.

24. The method of claim 1, wherein the one or more locale-
specific formatting operations include one or more operations
arranging date information or time information in the
requested document that 1s arranged 1n the specific language
according to the one or more the one or more locale-specific
formattings.
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